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SUBJECT:      REVISED EXPOSURES TO METHYL BROMIDE IN KERN COUNTY 

BASED ON CORRECTED DATA FOR THE SUMMER 2001 MONITORING 
BY THE CALIFORNIA AIR RESOURCES BOARD 

 
This memorandum revises the estimated ambient exposures to methyl bromide in Kern County 
given in a previous memorandum (Powell, 2002).  The estimates were revised to reflect 
corrections to the monitoring data provided by the California Air Resources Board (ARB)  
(Cook, 2003).  This memorandum gives inhalation exposures as average concentrations of 
methyl bromide in air for 24-hour, 1-week and 9-week averaging periods, based on the corrected 
results of the monitoring done by the California Air Resources Board in Kern County between 
June 30 and August 30, 2001 (ARB, 2002). 
 
Methods 
Following the practice of the Worker Health and Safety (WHS) Branch, this memorandum 
reports arithmetic mean concentrations and tolerance limits estimated using lognormal methods.  
Lognormality is assumed for environmental contaminants in most cases.  The experience of the 
Department of Pesticide Regulation (DPR) with many large environmental datasets has shown 
that they are usually well described by the lognormal distribution.  In addition, WHS prefers to 
avoid the inconsistency of using different exposure statistics based on sample characteristics.  
WHS uses the arithmetic mean concentration because the concentration of interest for exposure 
assessment is the overall concentration in all of the air that a person could breathe during the 
averaging period.  The arithmetic mean concentration is the best estimate of the average mass of 
residue per unit of environmental medium; it is equivalent to compositing all of the samples and 
measuring the concentration of the mixture (Parkhurst, 1998).  This is true regardless of the 
shape of the underlying distribution. 
 

No samples below the detection limit of 0.0018 ppbv (7.1 ng/m3) were reported by ARB.   
Forty-six samples with flow-rate deviations greater than 25% were excluded from this analysis.  
Where there were two usable samples for the same day at a site, the arithmetic mean of the 
values was used.  There were seven cases where a site had usable samples for only two days in a 
week; one where there was only one day, and one site had no usable data for the first monitoring 
week.  The data were not adjusted for recovery (range 102 to 150 % in laboratory, 118 to 152 % 
in trip and 109 to 152 % in field spikes). 
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24-hr exposure 

For each monitoring site separately, the maximum observed and the 95% tolerance limit for  
24-hr concentrations are given.  The 95% tolerance limit is the concentration that, with given 
probability, will be exceeded in 5% of future samples (Hahn and Meeker, 1991).  It is calculated 
using lognormal distribution methods:  
 
         95% tolerance limit = exp{arithmetic mean of log concentrations + g (.90; .95; n)*(sd of logs)}. 
 
The multiplier g for 90% probability is tabled in Hahn and Meeker (1991). 
 
1-week exposure 

For each monitoring site separately, the maximum and the 95% tolerance limit for weekly mean 
concentrations are given.  Each weekly mean is calculated as the arithmetic mean of the 24-hr 
samples taken at a site during the week (i.e., nonmonitoring days are ignored).  The 95% 
tolerance limit for weekly mean concentrations is calculated using normal distribution methods: 
 
             95% tolerance limit = arithmetic mean of week means + g (.90; .95; n)*(sd of week means). 
 
Normal methods are used in this case because sample means from any distribution tend to be 
normally distributed. 
 
9-week exposure 

For each monitoring site separately, average exposure over the 9-week monitoring period is 
calculated as the arithmetic mean of the weekly means (calculated as above for 1-week 
exposure).  
 
 
Results 
Twenty-four-hour, 1-week and 9-week concentrations are presented in Table 1 (see below,  
page 3).  Daily concentrations and intermediate calculations are shown in Table 2 (see below, 
page 5-6). 
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Table 1.  Methyl bromide concentrations (ppbv) in Kern County, June 30 –  
      August 30, 2001, based on monitoring by the California Air Resources Board a. 
  Daily 1-week 9-week 
 
 
Site b 

 
N 

   days 

 
Maximum 

24-hr 

95% 
tolerance 

limit 

 
 Maximum 
weekly c mean

95% 
tolerance 

limit 

Mean 
of 

weekly means
  ----------------------------------------------  ppbv  ----------------------------------------------- 
ARB 32 0.31 0.47 0.19 0.27 0.12 
ARV 25 0.22 0.25 0.12 0.16 0.07 
   (0.26) (0.13) (0.18) (0.08) 
CRS 32 33.50 25.70 12.08 14.69 2.49 
  (25.34) (25.03) (10.04) (13.13) (2.78) 
MET 29 0.25 0.25 0.13 0.17 0.07 
MVS 26 0.23 0.29 0.15 0.20 0.08 
VSD 27 0.23 0.31 0.15 0.20 0.08 

a The values in this table are based on the corrected monitoring data (Cook, 2003).  Where different, the originally 
reported values (Powell, 2002) are shown in parentheses. 

b Monitoring sites described in ARB (2002). 
c Each weekly mean is the arithmetic mean of the daily concentrations (n ranged 1 - 4) in a calendar week. 
 
 
Exposure appraisal 
 
The average concentrations presented here are based on limited monitoring data and must be 
considered as having some degree of uncertainty.  The representativeness of the six monitoring 
sites is unknown.  Each site was monitored only 1 - 4 days per week for a relatively short  
(9-week) period.  Weekend days were not monitored.  It is unknown whether weekdays and 
weekends differ systematically in numbers of methyl bromide fumigations.    
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